By ARTHUR F. HERTZ, M.D.
THE diagnosis of hour-glass stomach is rightly regarded as one of the greatest triumphs of radiography. Before the introduction of bismuth meals, the condition was very rarely recognized before an exploratory operation or an autopsy revealed its presence. Though numerous signs of hour-glass stomach have from time to time been described, not one of them is pathognomonic, and all of them may be absent in quite well marked cases. Thus in one patient, in whom the diagnosis had been definitely made with the aid of the X-rays, and in whom it was subsequently confirmed at operation, none of the seven signs collected together by Mr. Moynihan in his exhaustive paper [7] on hour-glass stomach published in 1904 could be elicited on repeated examination.
Although in every case of organic hour-glass stomach the diagnosis can be made with far more ease and far more certainty with the X-rays than by any other method, a small number of cases have been reported and a large number remain unrecorded, in which the diagnosis made after an X-ray examination has not been confirmed at the subsequent operation. This is due to the fact that an hour-glass stomach may have a functional origin; it may be quite obvious when the patient is examined under natural conditions with the X-rays, although no evidence of its presence can be found either at operation or after death. I believe that there are at least three different forms of functional hour-glass stomach. The existence of one of them was already suspected before the introduction of radiography, but our knowledge of its aetiology and significance is due mainly to the X-ray investigations of Barclay in England and Jollasse and Jonas on the Continent. The other two forms of functional hour-glass stomach were first described by myself in a paper published in September, 1910, in the Archives of the RBntgen Ray.' I propose this afternoon to describe these three functional forms and to indicate how they can be distinguished clinically from the organic hour-glass stomach.
(I) SPASMODIC HOUR-GLASS STOMACH.
Jollasse [5] in 1906 expressed his belief that the typical X-ray appearance of an hour-glass stomach could result from spasm. The more Mle7ical Sectionl 61 recent investigations of Barclay L1] and Jonas L6] have conclusively l)poved that this is indeed the case, and that spasimiodic hour-glass stomach is not a very rare condition. It is most frequently due to the presence of an ulcer, which is generally situated on the lesser curvature and miiay be quite smiall. In soimie of Barclay's cases no ulcer was found at an exploratory laparotomy, but Hdirtel L4], in a report frolim Professor Bier's clinic, states that one was present in all of his cases, although in some it only involved the mucous iimemiibrane and would have been missed if the stomach had not been examilined froml inside as well as Spalniodic liour-gla,S stomach, (dtie to a gastric ulcer: a, vertical b, horizonital. frolm1 outside. The neck of this formiof functiolalh1-our-glass stomach passes frolim the lowest point of the upper segmiient, as it does in the orthostatic foniii, which I shall describe directly, but it differs froml the latter in that it persists onl luing down ( fig. 1 ). In somiie cases, indeedl, the spasm1i leads to a CuIL;ous narrow depression oIn the greater curvature, seen in the horizontal position, although nothing mnore than a slight nlarrowing in the l)ody of the stomach is visible on standing (fig. 2 ). The spaslln can sometilines be caused to disappear by abdominial 1mnassage (Barclay), by vigorous voluntary contraction of the abdominal muscles ( fig. 3 ), and less frequently by the injection of -fl gr. of atropine (Rieder [8] , Jonas) . The contracted area increases in length and the degree of spasm diminishes during a meal; when examinations are made at intervals of a few days it is found to vary in degree, and it may sometimes be completely absent. Spasmodic contraction does not prevent the rapid filling of the distal segment of the stomach even whilst a meal is being taken, and never leads to peristalsis in the proximal segment; this is an important point in diagnosis, as peristalsis is often visible above the obstruction produced by an organic hourglass contraction. Faulhaber [3] , Barclay and Hiirtel have shown that a partial organic hour-glass constriction, due to an ulcer which is still active, may be rendered complete by the occurrence of spasm, so that stenosis, thought to be severe from the X-ray examination, may be found to be comparatively slight at the operation.
(II) ORTHOSTATIC HOUR-GLASS STOMACH. The most common condition which has led to mistakes in diagnosis is a result of the co-existence of severe atony with gastroptosis, as it is only present when the patient is in the erect position. I have called the condition " orthostatic hour-glass stomach." When a stomach with normal muscular tone is examined with the X-rays in the vertical position, the upper limit of its contents is found to remain at a constant height whatever the quantity of food present. This is due to the tone of the muscular coat adapting itself to the volume of the contents in such a way that the intra-gastric pressure remains constant. It is naturally not affected by the position of the stomi-ach. Consequently in gastroptosis the stomclach form--s a tubular organ, the whole of which is filled with the mixture of food and gastric juice, except part of the funduis which contains gas; somne narrow ing is generally present in the centre of the body ( fig. 4 ).
A dropped stom-iach, the tone of which is deficient, acts in a very different mlanner. Its walls do not contract upon the gastric contents, ( fig. 5 , at), which sags deeper and deeper as the quantity of food present increases. The upper limit of the gastric contents is therefore abIiormally low, and only rises slowly as miore food enters the stomilach. The fundus being fixed, the food and gastric secretion in the miost dependenit part of the stomiiach exert a considerable tension upon its body, whiclh becomiies milore and mole stretched. The passag-e between the fundus and the dependent l)art of the stomiiach becomiies narrowver and narrower, until finally its lumen is completely obliterated, the stomach being now divided into an upper segment and a lower and much larger segment containing the food and a small quantity of gas. If more food is now swallowed it remains in the upper part of the stomach ( Orthostatic hour-glass stomach.
hour-glass condition seen in fig. 5 , b, would be discovered, but the manner in which it develops would be missed. In order to avoid mistaking this functional hour-glass stomach for an organic condition, it is therefore necessary in doubtful cases to examine the patient at short intervals whilst the bismuth meal is being taken. In most cases the hour-glass condition disappears if the patient contracts his abdominal muscles or pressure is exerted on the lower part of the abdomen. Occasionally, however, the ptosis is so extreme that the lower segment of the stomach is further depressed instead of raised by this means (fig. 7 ). I have already briefly referred to an important characteristic in the appearance of both spasmodic and orthostatic hour-glass stomachs, by means of which they can be distinguished from the organic condition.
The upper portion of the stomach is conical in shape, and tapers below to a point from which the food can be seen to pass at intervals through the narrow neck into the lower portion of the stomach. When the hour-glass constriction is organic, the upper division of the stomach is not conical, and part of it almost invariably sags below and to the left of the entrance to the constriction ( fig. 8 ), as was first pointed out by C'erne and Delaforge [2] . An organic hour-glass constriction is often rendered minore coinplete owing to the sagging of both segmlenits wvhich results fromll gravity when the erect position is assumled. This explains the relief obtained by lying down in such cases as that from which fig. 8 was traced. Orthostatic hour-glass stomach. Splashing was felt in the left ililae fossa five hours aifter breahkfast of tea anid toast.
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Hour-glass stomiach dnic to heafled ulcer of twent -five N-eals' stal(lillg. Complete relief after gastro-gastrostolim.
(III) FUNCTINoI. HoI-R+-GLASS S'o(AIACII DUE To AD)HES1ONS. A third foriim of functional houLr-glass stomnach may result fromii the presence of an ulcer on the lesser curvature adherent to the left lobe of the liver. When the patient stands, the stomiiach tends to assumne vertical position. The ulcer being fixed to the liver, a line of tension is produced diagonally across the stomach. The greater curvature is held up at the point where the line of tension meets it, and the part of the stomach immediately above tends to sag down, an appearance of hour-glass stomach being produced, although no constriction or only a slight one exists ( fig. 9 ). This condition sometimes resembles organic hour-glass stomach even more closely than the functional forms already described, as part of the upper segment may sag below and to the left of the neck. But, as in the case of orthostatic hour-glass stomach, the constriction disappears on lying down. PSEUDO-HOUR-GLASS STOMACH.
The conditions so far described are examples of true hour-glass stomach, although the hour-glass constriction is not organic in nature. It may be well now to refer briefly to what may be called the pseudo-hour-glass stomach, which is not a true hour-glass stomach at all, but which has led to errors in diagnosis owing to misinterpretation of the shadows seen during an X-ray examination. In the early days of gastric radiography the examination was generally made with the patient in the prone position. As the bismuth was often given in a fluid suspension it rapidly fell into the most dependent parts of the stomach. Most of it therefore collected in the fundus, whilst a smaller quantity often collected in the pyloric vestibule. Whenever the stomach was enlarged towards the right the quantity of bismuth in the pyloric vestibule was increased, and a comparatively large shadow was visible to the right of the middle line; this was more or less completely separated from the shadow of the fundus seen below the left dome of the diaphragm. This appearance led Gray [8] and other observers to the conclusion that the stomach is normally divided into two parts by a definite constriction near its centre, which Gray called the third sphincter, but subsequent investigations have proved conclusively that this view is incorrect. In the most marked cases it was believed that an hour-glass stomach must be present. In one of my earliest cases-in 1907-Dr. C. J. Morton and I came to this conclusion, although I had previously diagnosed duodenal ulcer on clinical grounds. I advised operation, and Mr. Rowlands discovered that a duodenal ulcer was present, but no hour-glass contraction. We believed at the time that the appearance was due to spasmodic contraction in the centre of the stomach, but recent experience has shown that it was simply due to the fact that the patient was given bismuth carbonate stirred up with milk instead of a "bismuth meal," and was examined in the horizontal instead of the vertical position. Such a mistake could hardly be made at the present day; but it shows how important it is that the bismuth should be mixed with some form of food such as porridge, which does allow its rapid sedimentation, and that the examination should be made in the vertical as well as in the horizontal position.
I have now described the various conditions which are likely to be mistaken for organic hour-glass stomach. I should like, in conclusion, to direct attention to the fact that cases of extreme organic hour-glass contraction not only give none of the physical signs, which are sometimes present in the slighter forms, but are very likely to be missed with the X-rays, unless the examination is carried out in a special way. When the bismuth meal has been taken the upper division of the stomach is clearly visible in the vertical position, but its lowermost point does not reach the level of the umbilicus, and in two of my cases did not extend below the left costal margin ( fig. 10, a) . When the history and symptoms of the patient point to pyloric obstruction and the stomach is found to be very small instead of large, a tight hourglass stricture should at once be suspected. The stricture may be so tight that nothing passes through it during the initial examination, and even an hour later nothing but the upper segment of the stomach may be visible. In such cases it is necessary to examine the patient a second time about six hours after the bismuth meal. By this time sufficient bismuth will have reached the lower segment of the stomach for it to be visible, and in some cases a fine line can be seen joining the two segments together ( fig. 10, b ). If pyloric obstruction co-exists with an hour-glass contraction, the a FIG. 10 . b
Hour-glass stomach, due to cicatrization of a gastric ulcer: a, half an hour after a bismuth meal; b, six hours after the meal.
FIG. 11.
Same case as fig. 10 , three weeks after gastro-gastrostomy.
lower segment of the stomach is clearly seen. More frequently the pylorus is unaffected; as the pyloric canal is then much wider than the passage between the two parts of the stomach and the food which slowly enters the distal part leaves it at once, very little bismuth accumulates in the latter. Consequently the shadow of the lower division of the stomach is always faint compared with that of the upper division, and it may be overlooked or mistaken for intestine, unless these facts are borne in mind.
DISCUSSION
Dr. LANGDON-BROWN said he had been much interested in the conditions just described by Dr. Hertz. Last year he had an example of the form of stomach when the ulcer on the lesser curvature became adherent to the liver and it held up the stomach, dividing it into separate parts. But the case, of which he now showed pictures, was one which fell into the spasmodic group, which nearly everyone regarded as associated with gastric ulcer, but which appeared not to have been so associated, as far as could be judged without actually searching the inside of the stomach. The patient was a woman, aged 36, whom he saw two years ago, when she was suffering from some vomiting, sometimes immediately after taking food, sometimes an hour afterwards. On examination, the chief thing discovered was a tender swelling to the outer side of the appendix. Her mouth was in a rather septic condition. X-ray examination showed that the movements and the position of the stomach were natural, and the peristalsis was visible and exaggerated. As she improved so rapidly under ordinary medical treatment it was decided not to have the appendix explored at that time, but she was asked to come back if the symptoms returned. She did return at the beginning of the year, and repeated examinations showed she had definite hour-glass stomach. In order that there should be no mistake about it, Dr. Finzi examined on three separate occasions, and after she had taken different meals. The first meal was one of bismuth and rice, the second bismuth and milk, and he showed the picture of the form of constriction after the latter, which differed from that seen before. On each occasion the examination was made with the patient both in the upright and the recumbent postures, which was the custom at the hospital. Repeated examinations for blood in the stools were negative, and a test meal showed the chlorides were 0'3, the active hydrochloric acid 014, and the mineral chlorides 016. Mr. Daniel saw the patient with him and made a sigmoidoscopic examination, but there was very little definite to be found out. He adhered to his opinion that the lump in the neighbourhood of the appendix was probably responsible for most of the symptoms. Mr. Gordon Watson explored, and at the operation there was an interesting demonstration of the appearance of the hour-glass stomach. On the stomach being exposed one saw a constriction in the middle, in the form shown in the picture he handed round. As she got more deeply under the aneesthetic that was seen to pass off. The region of the appendix was' explored, and the appendix itself was found to be swollen and bent round upon itself, with its tip adherent again to the caecum; it formed a horse-shoe in shape. This was removed, and the patient made an uninterrupted recovery, leaving the hospital apparently quite well. She left the surgical ward before he was able to repeat the examination by X-rays, as he had hoped, to ascertain whether the condition finally passed off. But he hoped to be able to do that later, as she was still under observation. He admitted that he could not definitely assert that she had no gastric ulcer, but nothing could be felt of that kind, nor did examination of the gastric contents or stools reveal anything of the sort. It was evidently a spasmodic condition of the stomach wall, which could be seen to pass off when the patient was under deep aneesthesia. He regarded it as a reflex spasm in a typical case of appendix dyspepsia, and suggested that the gastric symptoms in these cases might be due to such spasm. Two or three years before these conditions were as well understood as now, he had a case of cirrhosis of the liver in which he was urged to have exploration done. X-rays showed a similar condition to this, and in that case he was able to assert positively that there was no ulcer. There was no hourglass stomach to be seen in that case at the operation by the time the patient was under the anesthetic. The patient later died of cirrhosis of the liver, and the stomach showed no trace of ulcer.
Sir JOHN BROADBENT asked whether Dr. Hertz considered that the bulk of the cases of atonic gastric dilatation, with big splashing stomachs, were orthostatic hour-glass stomachs. One saw many cases in which there was a splash over a wide area, especially in out-patient work, in which there was no opportunity for taking a series of X-ray pictures. He would also like to know what the author regarded as the special oetiological factors in producing the condition. Did these cases come on after some acute illness, or from improper feeding, or when the patients were run down generally, so that the stomach condition was a part of the general atony of the system ? Also, what line of treatment would Dr. Hertz adopt for functional hour-glass stomachs ?
G-astro-enterostomy would not be recommended for atonic stomachs, as such cases did not do well after operation. Further, had Dr. Hertz ever met with jaundice in connexion with cases of hour-glass stomach due to ulcer? Such a possibility was suggested by the case described, in which an ulcer was adherent to the surface of the liver. He had himself seen one case in which there was an attack of jaundice from which the patient recovered. He went on fairly well for a time, but had another attack of pain and vomiting and melena later.
The patient would not consent to operation, but the case suggested gastric or duodenal ulcer with adhesions in the neighbourhood of the gall-bladder. The PRESIDENT (Dr. Frederick Taylor) asked whether it had occurred to Dr. Hertz how to deal with the cases in his first group, those associated with ulcer. Probably he would suggest that in those cases operation might be done and so remove the difficulties connected with the presence of the ulcer; he would be glad to hear whether success had been achieved by purely medical treatment. He recently saw a case the history of which was not yet complete, and therefore he had some hesitation in mentioning it. The case was that of a woman who was credited with having gastric ulcer more than twelve months ago, though the symptoms appeared to him from her history to be not entirely characteristic of the ordinary type of gastric ulcer. She was operated upon, in a provincial town, and no ulcer was found, but a gall-stone was removed from the gall-bladder. She was much relieved for two or three months, but subsequently the symptoms recurred in the same form, and she was sent to him (Dr. Taylor). He had some difficulty in arriving at a diagnosis, but an X-ray examination was made at Guy's Hospital, and an hour-glass stomach was seen. That was only a few days ago; and the cases recorded by Dr. Hertz naturally led him to consider whether it really was an organic constriction. The recurrence of symptoms and their persistence, together with the appearance of hour-glass stomach under X-ray examination, confirmed the history of ulcer a long. time ago, although it might not have been discovered at the time of the operation. Dr. HERTZ, in reply, said some of his cases of spasmodic hour-glass stomach had been due to ulcer, but not all of them. Hiirtel, writing from Bier's clinic, said that all his cases had been due to ulcer, but Dr. Barclay, of Manchester, said that in some cases no ulcer was present, and in a few of the cases that fact was proved by operation. He (Dr. Hertz) had no negative surgical evidence, but only negative clinical evidence, as in some of the cases in which a spasmodic hour-glass constriction was seen the symptoms were not those of gastric ulcer and therefore no operation was done. But he could not definitely say they were not due to ulcer.' He thought ulcer was the most common cause, yet there might be other causes, one of which he conceived might be appendicitis, as that might produce very definite gastric symptoms and might cause reflex spasm of the stomach, as in Dr. Langdon-Brown's case. In the case mentioned by the President, in which gall-stones had been found, he could imagine that the gallstones might produce a spasmodic hour-glass stomach. It was possible to make a diagnosis by means of X-rays between the organic form and the functional form, although it was not possible to say what the cause of the functional form was. In answer to Sir John Broadbent as to the frequency and the aetiology of cases of orthostatic hour-glass stomach, he (Dr. Hertz) believed it was very common in people with atonic stomachs and feeble abdominal muscles. There were also curious cases in which the abdominal muscles were quite good, and the patient might even be athletic, and yet there was extreme ' Since this paper was read Sir Alfred Fripp has operated on a well-marked case of spasmodic hour-glass stomach, in which no ulcer could be found even after opening the stomach and thoroughly examining its interior; the appendix and gall-bladder were healthy. ptosis of the stomach. He had shown a picture of a case in which the greater curvature of the stomach dropped into the true pelvis when the patient was in the erect position. That picture was from an otherwise healthy girl who lived an active life and took part in various sports. She had very good abdominal muscles, but she so strongly disapproved of becoming fat that she almost starved herself and became excessively thin. He believed her condition was due to an insufficiency of intra-abdominal fat. She improved considerably after rest in bed for two months and being forced to take more food. At the end of the two months the atony had gone and the stomach had risen a great deal, and though the orthostatic hour-glass condition could still be recognized, it was now less marked than before. With regard to the treatment of the two conditions, in the spasmodic type he advised against operation until medical treatment had been given a prolonged trial, because cases of gastric ulcer in the body of the stomach derived least benefit from the performance of gastro-enterostomy. Both in the cases in which there was ulcer and those in which there was not, there was no drug so good as belladonna. That was what one would expect, if, as was probable, the spasm had anything to do with the symptoms, because the spasm disappeared when atropine was injected. In regard to the treatment of the orthostatic form, rest in bed and feeding up were the two important points, because the hour-glass constriction disappeared as soon as the patient lay down, and there was a considerable difficulty in emptying the stomach of these patients so long as they were in the vertical position. When lying down, especially if the foot of the bed was somewhat elevated, the stomach emptied itself much more rapidly than when the patient was getting about. If the stomach emptied itself sufficiently rapidly for some weeks, and the patient had put on weight, he found that when the patient got up again the condition of orthostatic hour-glass stomach had disappeared, the atony had gone, and the ptosis was less marked. He had not seen jaundice in association with these cases.
The PRESIDENT: Is the pain in a special situation in the spasmodic form ?
Sir LAUDER BRUNTON: Is there any association with dropped kidney in this condition ?
Dr. HERTz replied that he did not think there was anything special about the position of the pain in these cases, except that it was high up in the epigastrium. He believed the pain was produced in the upper segment of the stomach. With regard to there being any association of the condition with dropped kidney, in the majority of cases of the orthostatic variety, where the stomach was a good deal dropped, he had found the right kidney was dropped also. But the girl, to whom he had referred, had good abdominal muscles, and in the similar cases he had seen, the cause of the gastroptosis was a complete mystery to him, as it seemed that the stomach was the only organ which had dropped.
